a Objectives: To delineate the trajectories of loneliness and self-esteem over time among children affected by parental HIV and AIDS, and to examine how their perceived social support (PSS) influenced initial scores and change rates of these two psychological outcomes.
Introduction
By the end of 2011, an estimated 17.3 million children (no more than 18 years of age) globally had lost one or both parents to AIDS; a far greater number faced the potential of losing their parents to HIV/AIDS [1] . Children who have lost one or both parents to AIDS ('AIDS orphans') and children who are living with one or both HIV-positive parents ('vulnerable children') are often referred as 'children affected by HIV/AIDS'.
Although over 90% of children orphaned by AIDS in the world live in Africa, the situation of children affected by AIDS in other developing countries, including China, has drawn increasing attention [2] . The Chinese government estimated in 2004 that at least 100 000 Chinese children had been orphaned by parental AIDS; many of these orphaned children reside in Henan, an agricultural province in central China with a population of 96.7 million [3] . The HIV/AIDS epidemic in Henan was mainly caused by unhygienic plasma collection among poor farmers from the late 1980s to early 1990s [4] . The practice of unhygienic plasma collection (no testing for HIV and other blood-borne infections, reusing needles and other contaminated equipment) resulted in numerous HIV infections and a rapid spread of HIVamong the local population [5] .
Compared to children orphaned by other causes, children affected by HIV/AIDS may face additional psychosocial challenges including stigma, discrimination and social isolation [6, 7] . These challenges are associated with persistently unresolved grief [8] and prolonged psychological problems [9, 10] . There has been a growth of the global literature on psychological adjustment among this vulnerable group of children, particularly on positive factors related to promoting resilience. One such positive factor is social support.
Social support can be defined as the existence and availability of interpersonal relationships through which an individual feels being cared about, valued and loved [11] . 'Perceived' social support and actually 'received' social support may differ; only perceived support has been consistently associated with health [12] . The associations between social support and physical health have been found reliable on aspects of the cardiovascular, endocrine, and immune systems [13] . Social support and its impacts on psychological well being have also been well documented since the 1970s [14] . Social support can buffer stressful life events to reduce risk of depression among both adults and children [15] [16] [17] .
Children often seek social support from their parents and peers to cope with stressful situations [18] . Lack of social support may increase a child's vulnerability to stress and reduce available resources needed for psychological adjustment [19] . Despite the importance of this topic, limited research has examined the role of social support in psychological adjustment of children affected by HIV/ AIDS. Cluver et al. [20] reported that 'perceived social support' (PSS) was associated with fewer symptoms of post-traumatic stress disorder (PTSD) at all levels of trauma among AIDS-orphaned children and adolescents in South Africa. One study conducted in the United States by Orban et al. [21] suggested that adolescents viewed social support and problem-solving as the 'most helpful' coping strategies. A 2-year longitudinal study among adolescents (11-18 years of age) affected by HIV/ AIDS in the United States indicated that adolescents with more providers of social support reported lower levels of depression and fewer conduct problems [22] .
On the basis of cross-sectional data in Henan, China, Hong et al. [3] suggested significant associations of PSS with depression, loneliness, self-esteem, future expectation, peer social skills, and school interest among AIDS orphans. Wang et al. [5] further illustrated that PSS (and other protective factors such as future expectation and trusting relationship with current caregivers) significantly mediated associations between risk exposures (stigma and life incidence of traumatic events) and negative psychological outcome (depression). However, these studies were based on cross-sectional data and might be insufficient to explore the role of PSS in the process of psychological adjustment. In addition, some existing studies utilizing longitudinal data have mainly focused on the depression [23, 24] . Data on other aspects of psychological adjustment (e.g. loneliness, self-esteem) were still limited.
To address the lack of longitudinal studies on psychological adjustment of children affected by HIV/AIDS in China, we conducted the present study with two specific objectives: to describe longitudinal trajectories of psychological adjustment (loneliness and self-esteem) among children affected by HIV/AIDS; and to examine if the PSS at baseline can predict the trajectories of loneliness and selfesteem after controlling children's sex, age, orphan status, and family socioeconomic status (SES).
Methods

Study site and participants
The longitudinal data were collected in 2005-2009 in two rural counties (!94% rural residents) in Henan, China. The two counties were similar in demographic and economic profiles (e.g. both counties were designated as national poverty-stricken counties). Although actual prevalence data were not available to the public, both counties had experienced HIV epidemics due to unhygienic blood/plasma collection and were believed to have the highest prevalence of HIV infection in the area [25] . We obtained village-level HIV surveillance data from the antiepidemic station in each of the counties to identify the villages with the highest number of HIV/ AIDS-related death or confirmed HIV infection. Children 6-18 years of age were eligible to participate in the study and were assessed annually for 3 years. The participants (n ¼ 1625) in the first annual assessment ('baseline') included 755 AIDS orphans (i.e. children who lost one or both of their parents to HIV/AIDS), 466 vulnerable children (children living with HIV-positive parents), and 404 comparison children who were from the same community and did not have HIV/AIDSrelated illness or death in their families. Data were available from 1288 (79%) children at year 2 and from 984 (61%) children at year 3.
Sampling procedure
The sampling procedure of this study has been described in detail elsewhere [26] . Briefly, the AIDS orphans living in centralized care settings were recruited from two government-funded orphanages in each of the two counties and the eight community-based group homes for children orphaned by AIDS in one county [27] . 
Survey procedure
Each participating child in the study was asked to complete a confidential assessment inventory in Chinese, including measures of demographic characteristics, PSS, and psychological adjustment. For children older than 8 years, the survey was self-administered; for younger children or children with limited literacy, the interviewers read the survey items to the children and recorded children's oral responses to each question. The interviewers were graduate students and faculty members in education and psychology from the local universities, and received extensive training on research ethics and survey methodology prior to engaging in the data collection. They provided necessary clarification or instruction to the children when needed. The entire assessment inventory took about 75-90 min, depending on the age of the children. Younger children (e.g. those 8 years old) were offered a 10-15-min break after every 30 min of assessment. Parents or caregivers were not allowed to stay with the children during the data collection. Each child received an age-appropriate gift (toys or school supplies) at completion of the assessment as a token of appreciation.
Measures
Demographic characteristics Age, sex, orphan status (AIDS orphans, vulnerable children, and comparison children), parental education ( elementary school, middle school, !high school), and the main occupational activities (farmers or nonfarmers) in which their parents were engaged currently or before their death were collected from each child. A composite score was created to estimate each child's family SES based on parental education and occupation. Specifically, parental education (both father and mother) was recoded as 1 for more than elementary school education and 0 for no more than elementary school; and parental occupation was recoded as 1 for nonfarming occupation and 0 for farming occupation. The SES score ranged from 0 to 4, with a higher score indicating a better family SES.
Perceived social support
We used a modified version of the multidimensional scale of PSS [28] to assess PSS among the children [3] . The modified version consists of 16 PSS items measuring PSS from four sources: family, friends, teachers, and significant others (e.g. a special person). The sample items include 'I can get the emotional help and support I need from my family', 'I can count on my friends when things go wrong', 'my teachers really try to help me', and 'I have a special person who is a real source of comfort to me'. All items have a 5-point response option ranging from 'never' to 'all the time'. The internal consistency estimate (Cronbach a) for this scale is 0.88 for the current study sample. A sum score was calculated for the PSS scale, with a higher score indicating a higher level of PSS.
Loneliness
The 16-item Chinese version of the Children's Loneliness Scale (CLS) [29] was used to assess the children's perceived loneliness. The sample items include 'I don't have anyone to play with' and 'I have nobody to talk to'. All the CLS items have a 5-point response option ranging from 'strongly disagree' to 'strongly agree'. A sum score was calculated, through appropriate recoding, as a composite score of loneliness with a higher score indicating a higher level of loneliness. The Cronbach a ranged from 0.78 to 0.86 over time for the current study sample.
Self-esteem
The children were also asked about their global feelings of self-worth and self-acceptance using the Self-Esteem Scale [30] , which was introduced into China over two decades ago [31] . The Self-Esteem Scale consists of 10 items with a 4-point response option from 'strongly disagree' to 'strongly agree'. Sample items include 'I feel that I have a number of good qualities' and 'I am able to do things as well as most other people'. We recoded all the negatively worded items so that higher scores indicated higher levels of self-esteem. This scale demonstrated an acceptable internal consistency for the current study sample. The Cronbach a ranged from 0.60 to 0.76 over time.
Analysis
We calculated descriptive statistics to generate a demographic profile of the study sample across three annual assessments. Attrition analysis was performed by comparing the difference between participants who remained in the follow-up and the ones who were lost to follow-up in terms of their demographic characteristics at baseline (year 1). A subset of the data consisting of all children who were present for all the three annual assessments (n ¼ 984, 61%) was employed for analyses in the present study. To assess the bivariate associations between the PSS and psychological measures, we categorized baseline PSS into three levels (low, medium, and high) using 25 and 75 percentile as cut-offs, and compared the mean scores of the psychological measures at each assessment point (year 1 to year 3) among the three PSS levels using analysis of variance (ANOVA). We performed paired t-test to examine the differences in responses to the psychological measures between any 2 years. The means of psychological measures over 3 years were used to describe trajectories (i.e. the trends of changes over time) by different levels of baseline PSS.
We employed multilevel regression models for change to assess the effect of baseline PSS (in its original metric of a continuous variable) on the change trajectories of loneliness and self-esteem over 3 years. The multilevel models included a level 1 model for individual change and a level 2 model for systematic interindividual differences in change to account for the correlation between repeated observations and the association of psychological outcomes with predictors (including PSS and demographic characteristics). Multilevel modeling thus allowed separation of the nested sources of variation, which helped to increase efficiency in identifying important sources of variation [32] . We applied maximum likelihood estimates to fit multilevel models because the estimates were: asymptotically unbiased (consistent); asymptotically normally distributed; and asymptotically efficient (smaller standard errors than other methods) as the sample size increased [33] . We specified the between-individual covariance matrix as 'unstructured' to allow correlations among the different sources of variance [34] . Following the strategies of model-building recommended by Singer and Willett [33] , we composed a taxonomy of multilevel regression models ( 
Results
Baseline demographic characteristics As shown in Table 2 , approximately half of the baseline participants were girls. The mean age was 12.85 years (SD ¼ 2.21) and it did not significantly differ between boys and girls. Over 70% of the children reported that their parents (either father or mother) had achieved no more than a middle school education. In addition, 75% mothers and 57% fathers worked as farmers. The average family SES score was 1.38 (SD ¼ 1.11) in a range of 0-4. The average PSS was 3.07 (SD ¼ 0.86) with a range of 1-5. Attrition analysis indicated that for both years, children lost to follow-up were older, more likely to be AIDS orphans, and reported higher PSS compared with children who remained in the study. Generally, the psychological measures at baseline were comparable between participants who remained in the study and who lost to follow-up.
Longitudinal trajectories of psychological outcomes Table 3 presents means of two psychological measures across three levels of PSS (low, medium, and high) over 3 years followed by paired t-test for comparison between any 2 years. Figure 1 provides a visual display of the longitudinal trends of psychological measures among children in the study over 3 years by three levels of baseline PSS (low, medium, and high). Trajectories of loneliness demonstrated a significant decrease over 3 years across all three levels of baseline PSS. At each assessment point, participants with a higher level of baseline PSS had a lower average score of loneliness. The decrease in loneliness score was greater in the group of lower level S372 AIDS 2014, Vol 28 (Suppl 3) Table 1 . Taxonomy of multilevel regression models.
Models
Model equations
AO, AIDS orphans; PSS, perceived social support; SES, socioeconomic status; VC, vulnerable children.
of PSS. The trajectories were similar for the groups of low-level and medium-level baseline PSS. The trajectory for groups with a high level of PSS was more leveled off than the one for the other two groups, which indicates a slower rate of decrease for the higher PSS group.
Generally, the level of self-esteem was slightly improved over the 3 years for all levels of baseline PSS. The improvement from year 1 to year 3 for groups of low and medium-level baseline PSS was 0.16 and 0.06 points, respectively. The trajectory for the group of low-level
Perceived social support among HIV-affected children Qiao et al. S373 baseline PSS with an upward curve indicated a higher increase in self-esteem score from year 2 to year 3 (0.07) than the one from year 2 to year 1 (.002). However, for the group of medium-level baseline PSS, the improvement in self-esteem was bigger from year 1 to year 2 (0.09) than the one from year 2 to year 3 (0.05). The mean score of self-esteem for the group of high-level baseline PSS increased, but then declined, although the trajectory illustrated an overall upward trend over the 3 years. The self-esteem level was significantly higher in the group of high-level baseline PSS than the other groups at each assessment point.
Predictive factors of psychological change
The results of the multilevel regression models are summarized in Table 4 . The estimated coefficients for fixed-effects parameters and variance components (random effects) are listed under models A through D for each psychological measure.
Consistent with the mean pattern as shown in Table 3 , the loneliness score decreased over time (model B). The unconditional growth model (model B) showed that the intercept of loneliness score (g 00 ) was 2.635, decreasing by 0.235 points per year. The significant coefficient of PSS in model C indicated that high baseline PSS was predictive of lower initial loneliness score. The coefficient of the PSS-by-year interaction suggested that the rate of decline in the loneliness score was slower among participants reporting higher baseline PSS (b ¼ 0.063, P < 0.001). In other words, children with higher baseline PSS reported lower baseline loneliness scores and experienced a slower rate of decline in loneliness over time, which was consistent with Fig According to the results of model B for self-esteem, the intercept of self-esteem score was 2.824, and slightly increased by 0.051 point each year (both coefficients were nonsignificant). After controlling for the demographic characteristics (model D), the initial score was estimated as 2.546 at baseline (P < 0.001) and the self-esteem score remained stable as time passed (coefficient of time is À0.055, P ¼ 0.508). However, the baseline PSS retained its positive effect on self-esteem in initial status (b ¼ 0.063, P < 0.01), controlling for other factors. That is, children with higher PSS were more likely to report higher self-esteem scores at baseline and the follow-ups.
Discussion
The present study assessed the trends of changes in loneliness and self-esteem among children affected by HIV/AIDS, and examined how baseline PSS might affect initial scores and rate of change. Trajectories and multilevel regression models indicate that higher baseline PSS can significantly predict a lower initial score in loneliness and a higher initial score in self-esteem, after controlling for orphan status, sex, age, and family SES.
Overall, the scores of loneliness significantly declined over the 3 years. This result is consistent with findings from other longitudinal studies describing trajectories of depressive symptoms among children affected by HIV/ AIDS [23, 24] . Our study indicated that the score of selfesteem did not significantly change over time after adjusting for demographic characteristics and baseline PSS. The rate of decrease in loneliness differed by the levels of baseline PSS with a slower rate of decline among children with a higher PSS. There are two possible explanations for this finding. First, children with higher baseline PSS expressed lower baseline loneliness. Thus, there might be a ceiling effect for the decline of the loneliness score over time among these children. Second, there may be one or more unidentified confounders that were not included in our data analysis but moderated the effects of PSS on the change of loneliness score over time. For example, living arrangement may be a potential moderator for the effect of PSS on the loneliness.
The multilevel model analysis also revealed some significant covariates and interaction terms such as the interaction term between age and assessment year. This significant interaction term implied that younger children experienced a faster decline of loneliness than the older children. Given the wide age range of our sample (6-18 years), our finding suggests that child age is a potentially important predictor of decline in loneliness and early intervention is warranted to provide timely psychological support for children affected by HIV/AIDS.
There are some limitations in the present study. First, our study had a relatively high attrition during the 3-year follow-up (e.g. 39% for year 3). Whereas the baseline scores of psychological measures were comparable between those who remained in the study and those lost to the follow-up, the findings still could be biased as the attrition was associated with an older age and being an orphan. Second, participants of the current study were relatively young (mean age 12.85 years). Considering differences in psychological adjustment for children in different developmental stages, caution should be used in generalizing the findings to children of other age groups. Third, in our analysis, the measure of PSS was not stratified by sources of social support or function of social support.
Despite these limitations, our findings have several implications for future studies and intervention efforts regarding social support and psychological adjustment among children affected by HIV/AIDS. First, studies with a longer period of follow-up and more assessment points are needed to more accurately depict the psychological adjustment trajectories by levels of baseline PSS. Attention is needed to attrition issues over time as these children often experience dramatic changes in their life situation with advancing age (i.e. approaching late adolescence or young adulthood). Additional analytic procedures, for instance, cross-lagged analysis, may be Perceived social support among HIV-affected children Qiao et al. S375 employed to elaborate complicated and potentially reciprocal effects between social support and psychological adjustment.
Second, empirical data are needed to test if social support with various functions and from diverse sources has different effects in psychological adjustment over time. Extended families were still the main resources of social support to AIDS orphans [35] . Peer support and affiliations at school may also be emotionally beneficial and play a key protective role in the lives of AIDS orphans [36] [37] [38] . Future psychosocial well being promotion efforts might especially focus on children and families with lower social support such as children who live in rural communities, those who are under the care of nonparent caregivers or cross-generational caregivers, and/or children who are separated from their biological siblings.
Third, in addition to the emotional and cognitive adjustment examined in the current study, future studies may explore the role of social support in behavioral adjustment or behavioral change among children affected by HIV/AIDS [39] . Finally, the positive effect of social support on psychological adjustment may imply a promising approach for future interventions. To develop and implement evidence-based intervention for children affected by HIV/AIDS, we need to further explore the children's psychological adjustment process in various contexts of social support and to tailor intervention content to meet specific needs of these highly vulnerable children.
